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HHyperpigmentation of the skin typically 
results from injury, advancing age, or specific 
diseases. Photodamage resulting from 
exposure to sunlight is the most common 
cause of hyperpigmentation and is likely a 
postinflammatory response to ultraviolet 
damage to the skin.1,2 Photoaging of the skin 
is cumulative over time and depends on the 
intensity and degree of sun exposure, along 
with the amount of skin pigment.3–5 

Pigmentary disorders can be distressing 
for the patient and result in lower quality 
of life.6,7 They can also be challenging for 
a clinician to treat. The gold standard for 
the treatment of hyperpigmentation is 
hydroquinone (HQ),8 which has been available 
as a skin lightener for more than 50 years. 
Numerous clinical studies have proven its 
efficacy in various topical formulations.9–12 
In the United States, HQ is available as a 
nonprescription product in 2% formulations 
and as a 4% prescription product. Higher 
concentrations are sometimes prescribed and 
compounded extemporaneously.

Despite its proven efficacy in fading uneven 
skin tone and lightening the skin, HQ is not 
without controversy. In 2006, the United 

States Food and Drug Administration (FDA) 
proposed a ban on over-the-counter HQ, 
based on reports of exogenous ochronosis and 
malignancies in animals treated with large 
oral doses over extended periods of time.13 
In response, manuscripts documenting the 
safety of and need for HQ were published by 
specialists.14–16

The investigator-blinded, randomized study 
with a split-face design presented here was 
conducted to assess the safety and efficacy of 
a nonprescription 2% HQ product formulated 
with multiple skin brightening ingredients in 
a unique foam delivery vehicle in comparison 
with the gold standard prescription strength 
4% HQ cream in women with moderate facial 
photodamage.

 METHODS
The study was conducted in Colorado 

Springs, Colorado, from July 2012 to October 
2012. Potential subjects (healthy women 
35–65 years of age with abnormal facial 
pigmentation) were initially screened over 
the phone for eligibility. Subjects meeting 
the criteria were scheduled for a screening 
visit. Prospective subjects were instructed to 
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remove all makeup at least 20 minutes prior 
to the screening visit. After signing informed 
consent and photography release forms, 
subjects were evaluated for Fitzpatrick skin 
type classification (Types II and III qualified); 
for presence of mottled pigmentation/discreet 
pigmented lesions of the face (score of 4–6 
on Griffith’s scale17 [0=none, 1–3=mild, 
4–6=moderate, and 7–9=severe]) and for 
moderate facial photodamage (scores of 
4–6, where 0=none or minimal evidence of 
photodamage and 9=severe photodamaged 
skin). 

Exclusion criteria included the following: 
• Presence of melasma
• Use of hormone replacement therapies 

or hormones for birth control for less 
than 30 days prior to study initiation

• Use of nonprescription antiaging 
products within the previous 30 days

• Facial dermabrasion or chemical peel 
of the face within the previous three 
months

• Use of prescription facial treatments 
or light radiofrequency treatments 
within the previous six months

• Facial resurfacing or facelift in the 
previous 12 months

• Intense pulsed light therapy in the 
previous 24 months

• Preexisting dermatologic diseases of 
the face that could interfere with the 
study outcomes

Subjects applied the test materials —2% 
HQ brightening foam (2% HQ Brighten) 
(Vivatia Brighten 10; MDRejuvena, Inc., 
Carlsbad, California) and 4% HQ cream (OMP, 
Inc., Irvine, California)—on the assigned 
side of the face as directed according to a 
predetermined randomization. Subjects were 
instructed to apply a thin layer of the product 
to the assigned half of the face and neck 
from the middle to the outer surface in the 
morning and evening after cleansing. Subjects 
were instructed to thoroughly wash hands 
between applications of the two treatments. 
Ten minutes after applying the treatment 
products, a sun protection factor (SPF) 50 
sunscreen was to be applied liberally to the 
treatment area every morning. Following 
baseline screening/evaluation, clinic 
evaluations were done at Weeks 4, 8, and 12. 
At each clinic visit, the subjects participated 

in efficacy evaluations, tolerance evaluations, 
digital photography, and self-assessment 
questionnaires.

Efficacy evaluations. The following 
parameters were assessed by an expert 
evaluator on the right and left sides of each 
subject’s face using Griffith’s 10-point scale:

• Overall photodamage (0=none, 
9=severe)

• Mottled pigmentation (0=even 
skin color, 9=pronounced 
hyperpigmentation)

• Radiance (0=radiant, luminous, or 
glowing appearance; 9=sallow skin 
appearance)

• Visual smoothness (0= smooth, 
even-looking skin texture, 9=rough, 
uneven-looking skin texture)

• Tactile smoothness (0=smooth, 

FIGURE 1. Overall photodamage; percent-change (improvement) from baseline

TABLE 1. Patient demographics

Age (years)

Mean 54.4

Range 42–65

Race 

Asian n=1 (7%)

Caucasian n=13 (93%)

Fitzpatrick score

II n=3 (21%)

III n=11 (79%)

FIGURE 2. Mottled pigmentation; percent-change (improvement) from baseline
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even-feeling skin texture, 9=rough, 
uneven-feeling skin texture)

• Fine lines (0=none; 9=numerous, deep 
fine lines)

• Skin color (0=healthy skin color; 
9=discolored appearance)

Tolerability evaluations. Local cutaneous 
tolerability was evaluated by assessing the 
signs and symptoms of objective and subjective 
irritation on the right and left sides of each 
subject’s face. Objective irritation (erythema, 
edema, dryness/scaling) was clinically graded 
by an expert evaluator using a four-point scale 
(0=none, 1=mild, 2=moderate, and 3=severe), 
whereas subjective irritation (burning, stinging, 
itching, dryness/tightness) was assessed by 
subjects on a four-point scale (0=none, 1=mild, 
2=moderate, and 3=severe).

Imaging procedures. For all imaging 
procedures, subjects cleansed their face and 
removed all jewelry and makeup at least 20 
minutes prior to the visit. Visible light and 
cross-polarized digital photographs (right, 
center, and left) were taken of each subject’s 
face to document changes in skin condition. All 
photography was performed using the Stephens 
and Associates photostation with a Nikon D200 
digital SLR camera (Nikon Corporation, Tokyo, 
Japan).

Self-assessment questionnaires. Subjects 
completed a self-assessment questionnaire 
regarding efficacy, aesthetics, and other 
attributes. 

BIOSTATISTICS
Wilcoxon signed-rank test with p≤0.05 

was utilized to evaluate mean changes from 

baseline for all clinical efficacy and tolerability 
parameters for each postbaseline visit. The 
null hypothesis was that the mean change 
from baseline would be zero. Comparisons 
between the treatments were made at each 
post-baseline time point for both efficacy 
and tolerability grading parameters. The null 
hypothesis, that there would be no difference 
between the two treatments, was tested 
using a Wilcoxon signed-rank test. For the 
self-assessment questionnaires completed by 
the subjects, a binomial test was performed. 
The null hypothesis here was that that the 
proportion of the combined designated 
favorable responses would be equal to the 
combined designated unfavorable responses 
for each question.

RESULTS
Fifteen eligible women were enrolled in the 

study. One subject requested withdrawal and 14 
subjects completed the study. Table 1 presents 
a summary of demographic information for the 
study population.

The efficacy evaluations (mean changes from 
baseline) were very similar between the two 
treatments. The changes for both treatments 
(2% HQ Brighten and 4% HQ) were statistically 
improved from baseline at Weeks 8 and 12 for 
the following parameters: overall photodamage, 
mottled pigmentation, radiance, visual 
smoothness, and fine lines (Figures 1–4). There 
were no statistical differences between the two 
treatments at Weeks 4, 8, or 12.

Treatment with either product did not 
produce a statistically significant increase 
(worsening) in clinical grading scores for 
erythema, edema, dryness/scaling, burning, 
stinging, itching, and dryness/tightness at any 
assessment visit when postbaseline clinical 
grading scores were compared to baseline 
clinical grading scores.

There were no major consistent differences 
in subject-reported efficacy responses 
between the two treatments (Figure 5).

Figure 6 presents the images of a subject 
who received split-face treatment of the test 
products.

DISCUSSION
Skin lightening (or whitening) is a common 

cosmetic practice of lightening the skin tone 
or evening the complexion by reducing the 
melanin content within the skin. It is used to 

FIGURE 3. Radiance; percent-change (improvement) from baseline

FIGURE 4. Fine lines; percent-change (improvement) from baseline
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treat specific skin conditions (e.g., melasma) 
or for culture-specific beauty preferences. 

This study, which compared a 
nonprescription, multi-ingredient skin 
lightener (2% HQ Brighten) against the gold 
standard 4% HQ, showed similar efficacy 
and tolerability profiles for both products. In 
addition to 2% HQ, the Brighten formulation 
contains nine other ingredients shown to 
have skin-brightening properties, with 
varying mechanisms of action (including 
arbutin, niacinamide, kojic acid, licorice root 
extract, and ascorbic acid)18,19 in therapeutic 
concentrations. In addition to multiple 
ingredients targeting different segments of 
the melanogenesis pathway, the formulation 
is in a lipophilic (oil-in-water emulsion) foam.

Notably, only a single product was 
employed in this study for treatment 
purposes. The addition of a retinoid (retinol or 
tretinoin) would likely have led to enhanced 
efficacy.20–22

One concern with HQ use is exogenous 
ochronosis. This blue-black or gray-blue 
cutaneous discoloration is rare, but is 
associated with prolonged usage, higher 
concentrations, and application over larger 
areas of the body.23 

There seems to be a rationale for the use of 
a lower concentration of topical HQ to treat 
disorders of hyperpigmentation if a product 
had similar effects as those of 4% HQ. 

Limitations. Although this was a small 
trial, it utilized a split-face design to directly 
compare the two treatments side-by-side.

CONCLUSIONS
Both treatments (2% HQ Brighten 

and 4% HQ) improved the appearance of 
photodamaged facial skin and were well-
tolerated by subjects over the 12-week 
treatment period as compared with baseline 
grading scores. Analysis of the change from 
baseline treatment comparison scores for 
efficacy and tolerability evaluations revealed 
no statistically significant differences between 
baseline and after 12 weeks of treatment. 
According to the findings of the self-
assessment questionnaires, both treatments 
were well-perceived by subjects. 
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